ABSTRACT
INTRODUCTION
Many proteins are constructed from quasi-globular regions connected by one or more linker regions. The relative motion between these quasi-globular regions, often called domains, is usually of functional significance, and occurs in proteins carrying out a variety of different tasks. The database described here aims to bring together all cases of domain motions in the structural database as determined by the domain motion analysis program DynDom (Hayward and Berendsen, 1998) . DynDom takes two conformations of a protein and analyzes the conformational change in terms of dynamic domains, interdomain screw axes, and interdomain bending regions. The motivation to create this database came from an initial study in which DynDom was applied to 24 proteins for which at least two X-ray conformers were available (Hayward, 1999) . We believe the database will be of considerable use to those interested in individual proteins, and will help us further understand the relationship between a protein's structure and its dynamical behaviour.
SYSTEM AND METHODS

Running DynDom server-side
DynDom is available to run server-side by simply filling out a form to identify the two conformations. As DynDom * To whom correspondence should be addressed.
only runs on single chains, this involves giving the Protein Data Bank (PDB) codes and the chain identifiers for the two conformations. A feature of the server version is a preprocessor that determines residue equivalencies used by DynDom from a pairwise sequence alignment. Only protein chains with at least 40% sequence identity are passed on to DynDom. Results from successful runs using X-ray structures from the current PDB CDROM release are inserted into the database. At present NMR structures from the PDB are not inserted. Files in PDB format containing structures solved by X-ray or NMR can be uploaded for analysis, but then results are not inserted into the database. Results, however, are presented at the browser in an identical format to results on proteins stored in the database. This facility will be of use to X-ray crystallographers and NMR spectroscopists with recently solved structures. Structures should have at least backbone N, C α , and C atoms present otherwise the run will fail. Details on the version of DynDom used at the website can be found elsewhere (Hayward and Lee, 2002) .
Organization of the database
The main quantities determined by DynDom are the residues that form the domains, the interdomain screw axes, the rotations about and translations along these axes, the interdomain bending residues, and the percentage closure motion (Hayward and Berendsen, 1998) . These are the principle data inserted into the database at the moment. The database is organized into nine tables within a relational database system.
The structure of the database and its implementation allow us to perform various searches in Structured Query Language (SQL). However, the website interface allows only simple browsing of the database and searching for protein names or PDB codes.
Presentation of results at the website
The results are presented in six different sections, each relating to one of the database tables. Figure 1 shows the section that relates to the table that stores data on the relative motion of connected domain pairs in the case of the β-subunit of F1-ATPase (Abrahams et al., 1994) . The image of the protein is coloured to identify Abrahams et al., 1994) . the domains and bending regions. The crossed lines in the image indicate the centre of rotation. Following the 'Bending Region Analysis' link allows one to identify backbone dihedrals that make a significant contribution to the interdomain rotation.
IMPLEMENTATION
The DynDom website software is implemented using JAVA Server Pages (JSP) and servlets. The database software itself is PostgreSQL.
DISCUSSION
There are currently relatively few examples of proteins solved in different domain conformations by X-ray diffraction experiments. However, understanding protein function necessitates that conformations are determined at different stages of a protein's functional cycle. Therefore our expectation is that the number of examples in our database will rapidly expand in coming years, especially as structural genomics projects get underway. We are currently working to develop alongside the present database an alternative database that presents the results of an exhaustive analysis of the whole structural database designed to remove the redundancy in the present system.
